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(54) Reflector for illuminating device and illuminating device comprising the reflector

(57) The present invention relates to a reflector (100)
for an illuminating device, comprising a base plate (1)
and a circumferential wall (2) extending from an edge of
the base plate (1) in a direction away from the base plate
(1), the circumferential wall defining a first reflective sur-
face, wherein the first reflective surface has a first but-

terfly’s wing-shaped profile in a cross section, and the
circumferential wall (2) extends from the base plate (1)
in an expanding manner. In addition, the present inven-
tion also relates to an illuminating device comprising the
reflector.
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Description

Technical Field

[0001] The present invention relates to a reflector for
an illuminating device. In addition, the present invention
further relates to an illuminating device comprising the
reflector.

Background Art

[0002] With the public’s increasingly high requirement
for illumination and increasingly enhanced awareness of
environmental protection and energy conservation, peo-
ple are increasingly willing to use an LED illuminating
device as a light source for the reason that the LED illu-
minating device has a long service life, a high lighting
efficiency, and a low energy consumption. In places like
a gas station, since it is generally open for 24 hours, the
LED illuminating device is more capable of reducing sig-
nificantly the operation cost of an operator by virtue of its
characteristic of low energy consumption. Moreover, the
LED cold light source, due to its unique anti-explosion
performance, is more suitable to be applied to the place
with a higher requirement for anti-explosion performance
such as the gas station.
[0003] Generally, the LED illuminating device is
mounted on the roof of the refueling region of the gas
station. A lens capable of generating a rectangular light
spot or a lens capable of generating a round light spot is
generally used in such an LED illuminating device so as
to achieve the illumination for the fueling place. However,
there poses a problem: a plurality of fueling pumps reg-
ularly disposed are present in the gas station; these
fueling pumps stand upright on the ground and the dis-
play area displaying filling quantity and price generally
has a certain height off the ground to facilitate reading
for the staff and oil filling persons; the light spot generated
by a general lens is merely capable of achieving an ef-
fective illumination for the floor of the fueling place rather
than for the display region of the fueling pump. This type
of lens fails to provide an effective illumination for the
display region of the fueling pump. According to past ex-
perience, the average illuminance value for the ground
shall reach 300 lux, while the average illuminance value
for the display region of the fueling pump shall reach 150
lux for effective reading. Obviously, the known lens can
merely satisfy the illumination requirement for ground
rather than the illumination requirement for fueling pump.

Summary of the Invention

[0004] In order to solve the above technical problem,
the present invention proposes a reflector for an illumi-
nating device. Light from the light source of the illuminat-
ing device is reflected by the reflector to form a light spot
with a suitable shape, which provides a good illumination
not only for the ground but also for an object to be illumi-

nated, which stands on the ground. In addition, the
present invention also provides an illuminating device
comprising the reflector.
[0005] The first object of the present invention is
achieved by a reflector for an illuminating device, com-
prising a base plate and a circumferential wall extending
from an edge of the base plate in a direction away from
the base plate, the circumferential wall defining a first
reflective surface, wherein the first reflective surface has
a first butterfly’s wing-shaped profile in a cross section,
and the circumferential wall extends from the base plate
in an expanding manner. Since the reflector has a but-
terfly’s wing-shaped profile in a cross section, the light
reflected by the reflector will also form a butterfly’s wing-
shaped light spot on the region to be illuminated. In an
practical application environment such as a gas station,
after the position of the reflector is adjusted, the four but-
terfly’s wingtip regions of the butterfly’s wing-shaped light
spot generated by such reflector can exactly illuminate
the corresponding region of the fueling pump to be illu-
minated, thereby enabling good observation of the dis-
play region of the fueling pump, without affecting illumi-
nation for the ground.
[0006] According to the present invention, the base
plate has a second butterfly’s wing-shaped profile and
defines a second reflective surface. Like the circumfer-
ential wall, the base plate also has a similar butterfly’s
wing-shaped profile in a cross section, and such profile
of the base plate is beneficial to the circumferential wall
in forming a butterfly’s wing-shaped profile in a cross sec-
tion. Moreover, the base plate itself serves as a carrier
of a light source, and a reflective surface can also be
formed on the base plate. The reflective surface is capa-
ble of reflecting the light emitted onto the base plate to-
wards the first reflective surface of the circumferential
wall, or directly towards a region to be illuminated, which
greatly reduces light loss.
[0007] Preferably, the circumferential wall comprises
four first regions and four second regions connected be-
tween the first regions, wherein the first regions and the
second regions are so configured that the circumferential
wall has the first butterfly’s wing-shaped profile in a cross
section. Seen in the circumferential direction of the cir-
cumferential wall, the first regions and the second regions
are connected sequentially, such that the reflective sur-
face forms a regular zigzag trend, wherein the light emit-
ted after being reflected by the first region has a greater
emergent angle than the light emitted after being reflect-
ed by the second region, such that the light reflected by
the first region forms butterfly’s wingtip regions of a but-
terfly’s wing-shaped light spot in a region to be illuminat-
ed, and the butterfly’s wingtip regions can exactly be emit-
ted onto, for example, the display region of the fueling
pump.
[0008] Further according to the present invention, the
first reflective surface is configured to be at least sym-
metrical with respect to two first symmetry planes orthog-
onal to each other and two second symmetry planes or-
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thogonal to each other, wherein the first symmetry plane
and the second symmetry plane are different from each
other. In the design solution of the present invention, the
first symmetry plane goes through the first region, and
portions of each first region on the two sides of the first
symmetry plane are mirror-symmetrical with respect to
the first symmetry plane. In addition, the second symme-
try plane goes through the second region, and portions
of each second region on the two sides of the second
symmetry plane are mirror-symmetrical with respect to
the second symmetry plane.
[0009] Preferably, the first symmetry plane and the
second symmetry plane form an angle of 45°. In this way,
the four butterfly’s wingtip portions of the butterfly’s wing-
shaped light spot obtained by this reflector have the same
profile.
[0010] Further according to the present invention, the
first region and the first symmetry plane intersect to form
a first curve, wherein the first curve is configured as a
curve curved towards an intersection line between the
first symmetry plane and the second symmetry plane.
This trend of the portion of the reflective surface in the
first region in a longitudinal direction of the reflector is
more advantageous to the formation of four obvious but-
terfly’s wingtip portions of the butterfly’s wing-shaped
light spot. The longitudinal direction mentioned herein
shall be understood as the direction from the opening
end of the reflector to the base plate, or the opposite
direction.
[0011] Preferably, the first curve is obtainable by the
formula y=-0.111132+5.1667x-27, where x and y are an
abscissa and an ordinate of an x-y coordinate system in
the first symmetry plane, respectively.
[0012] Further according to the present invention, the
second region and the second symmetry plane intersect
to form a second curve, wherein the second curve is con-
figured as a curve curved away from the intersection line
between the first symmetry plane and the second sym-
metry plane. This trend of the portion of the reflective
surface in the second region in the longitudinal direction
of the reflector is more advantageous to the formation of
concave portions between four obvious butterfly’s
wingtip portions of the butterfly’s wing-shaped light spot.
[0013] Preferably, the second curve is obtainable by
the formula y=0.280632+1.0937x-10.604, where x and
y are an abscissa and an ordinate of an x-y coordinate
system in the second symmetry plane, respectively.
[0014] According to the present invention, the first but-
terfly’s wing-shaped profile comprises four third curves
symmetrical with respect to the first symmetry plane and
four fourth curves symmetrical with respect to the second
symmetry plane, wherein the third curves and the fourth
curves are spaced apart from each other and are in a
smooth transition. The eight curves jointly define the first
butterfly’s wing-shaped profile, which actually is the pro-
file of the opening end of the reflector. The profile of the
light spot formed by the light after being reflected by the
reflector depends largely on the actual profile of the open-

ing end of the reflector.
[0015] Preferably, the third curve is configured as a
circular arc having a first predetermined radius. The ra-
dius of the arc forming the third curve is determined ac-
cording to the design needs or according to the profile of
the butterfly’s wingtips of the butterfly’s wing-shaped light
spot to be formed. This can be simulated through exper-
iments so as to determine the ideal first predetermined
radius.
[0016] Further according to the present invention, the
second butterfly’s wing-shaped profile comprises four
fifth curves symmetrical with respect to the first symmetry
plane and four sixth curves symmetrical with respect to
the second symmetry plane, wherein the fifth curves and
the sixth curves are spaced apart from each other and
are in a smooth transition. The eight curves define the
second butterfly’s wing-shaped profile of the base plate.
[0017] Preferably, the fifth curve is configured as a cir-
cular arc having a second predetermined radius, wherein
the first predetermined radius is greater than or equal to
the second predetermined radius. The second predeter-
mined radius can also be determined by experimental
simulation results, so as to obtain an ideal light spot, in
conjunction with the first predetermined radius.
[0018] According to the present invention, the reflector
comprises a base made from a metal or plastics, and a
reflective coating provided on the base.
[0019] Advantageously, the reflective coating is
formed on the base by a coating, plating or anodizing
process.
[0020] The other object of the present invention is
achieved by an illuminating device, comprising a light
source and a reflector as described above, wherein the
light source is arranged at a symmetry center of the base
plate in an accommodation cavity defined by the reflector.
[0021] Preferably, the light source is an LED light
source, wherein the LED light source has the advantages
of high luminous efficiency, long service life and energy
saving.
[0022] It is to be understood that the features of the
various exemplary embodiments described herein may
be combined with each other, unless specifically noted
otherwise.

Brief Description of the Drawings

[0023] The drawings constitute a portion of the De-
scription for further understanding of the present inven-
tion. These drawings illustrate the embodiments of the
present invention and explain the principle of the present
invention together with the Description. In the drawings,
the same part is represented by the same reference sign.
In the drawings,

Fig. 1 is a perspective view of the reflector according
to the present invention;

Fig. 2 is a top view of the reflector according to the
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present invention;

Fig. 3 is a sectional view of the reflector according
to the present invention taken by the first symmetry
plane;

Fig. 4 is a sectional view of the reflector according
to the present invention taken by the second sym-
metry plane;

Fig. 5 is a cross-sectional view of the reflector ac-
cording to the present invention at the opening;

Fig. 6 is a cross-sectional view of the reflector ac-
cording to the present invention at the base plate;

Fig. 7 is a schematic diagram of optical path of light
reflected by the reflector according to the present
invention; and

Fig. 8 is a diagram of light intensity distribution of
light reflected by the reflector according to the
present invention.

Detailed Description of the Embodiments

[0024] In the following detailed Description, reference
is made to the accompanying drawings, which form a
part hereof, and in which is shown by way of illustration
specific embodiments in which the invention may be
practiced. In this regard, directional terminology, such as
"top", "bottom" "transverse" "longitudinal" etc., is used
with reference to the orientation of the Figure(s) being
described. Because components of embodiments can
be positioned in a number of different orientations, the
directional terminology is used for purposes of illustration
and is in no way limiting. It is to be understood that other
embodiments may be utilized and structural or logical
changes may be made without departing from the scope
of the present invention. The following detailed descrip-
tion, therefore, is not to be taken in a limiting sense, and
the scope of the present invention is defined by the ap-
pended claims.
[0025] Fig. 1 is a perspective view of the reflector 100
according to the present invention. As can be seen from
the figure, the reflector 100 comprises a base plate 1 and
a circumferential wall 2 extending from an edge of the
base plate 1 in a direction away from the base plate 1,
the circumferential wall defining a first reflective surface,
wherein the circumferential wall 2 extends from the base
plate 1 in an expanding manner. In the design solution
of the present invention, the circumferential wall 2 com-
prises four first regions 21 and four second regions 22
connected between the first regions 21. As can be seen
from the figure, the first reflective surface is configured
to be at least symmetrical with respect to two first sym-
metry planes A1 orthogonal to each other and two second
symmetry planes A2 orthogonal to each other, wherein

the first symmetry plane A1 and the second symmetry
plane A2 are different from each other. In this embodi-
ment, the first symmetry plane A1 and the second sym-
metry plane A2 form an angle of 45°. In addition, the first
symmetry plane A1 goes through the first region 21, and
portions of each first region 21 on the two sides of the
first symmetry plane A1 are mirror-symmetrical with re-
spect to the first symmetry plane A1; and the second
symmetry plane A2 goes through the second region 22,
and portions of each second region 22 on the two sides
of the second symmetry plane A2 are mirror-symmetrical
with respect to the second symmetry plane A2. Further-
more, seen in the circumferential direction of the circum-
ferential wall 2, the first regions 21 and the second re-
gions 22 are connected sequentially, such that the first
reflective surface forms a regular zigzag trend, wherein
the light emitted after being reflected by the first region
21 has a greater emergent angle than the light emitted
after being reflected by the second region 22 (see Figs.
7 and 8), such that the light reflected by the first region
21 forms butterfly’s wingtip regions of a butterfly’s wing-
shaped light spot in a region to be illuminated, and the
butterfly’s wingtip regions can exactly be emitted onto,
for example, the display region of the fueling pump.
[0026] In the design solution of the present invention,
a light source 3 of an illuminating device needs to be
mounted at a symmetry center O of the base plate 1. For
the sake of clarity, the light source 3 configured as an
LED light source is not shown in Fig. 1. As clearly shown
in Figs. 2-7, the light source 3 has already been mounted
at the symmetry center O of the base plate 1 in an ac-
commodation cavity of the reflector 100 defined by the
circumferential wall 2 and base plate 1.
[0027] In addition, in the design solution of the present
invention, the reflector 100 comprises a base made from
a metal or plastics, and a reflective coating provided on
the base. Preferably, the reflective coating is formed on
the base by a coating, plating or anodizing process.
[0028] Fig. 2 is a top view of the reflector 100 according
to the present invention. As can be seen from the figure,
the circumferential wall 2 of the reflector 100 has a first
butterfly’s wing-shaped profile when seen in a cross sec-
tion, especially when seen in a cross section at the open-
ing, while the base plate 1 has a second butterfly’s wing-
shaped profile, wherein it is apparent that the area of the
first butterfly’s wing-shaped profile is significantly greater
than the area of the second butterfly’s wing-shaped pro-
file. In addition, a side of the circumferential wall 2 facing
the light source 3 is configured as a first reflective surface,
and a side of the base plate 1 carrying the light source 3
is configured as a second reflective surface.
[0029] Fig. 3 is a sectional view of the reflector 100
according to the present invention taken by the first sym-
metry plane A1. As can be seen from the figure, the first
region 21 and the first symmetry plane A1 intersect to
form a first curve C1, wherein the first curve C1 is con-
figured as a curve curved towards an intersection line
OY between the first symmetry plane A1 and the second
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symmetry plane A2. This trend of the portion of the re-
flective surface in the first region 21 in a longitudinal di-
rection of the reflector 100 is more advantageous to the
formation of four obvious butterfly’s wingtip portions of
the butterfly’s wing-shaped light spot. The longitudinal
direction mentioned herein shall be understood as the
direction from the opening end of the reflector 100 to the
base plate 1, or the opposite direction. In fact, the inter-
section line OY corresponds to the optical axis of the light
source 3. In this embodiment, the first curve C1 is ob-
tainable by the formula y=-0.111132+5.1667x-27, where
x and y are an abscissa and an ordinate of an x-y coor-
dinate system in the first symmetry plane A1, respective-
ly.
[0030] Fig. 4 is a sectional view of the reflector 100
according to the present invention taken by the second
symmetry plane A2. As can be seen from the figure, the
second region 22 and the second symmetry plane A2
intersect to form a second curve C2, wherein the second
curve C2 is configured as a curve curved away from the
intersection line OY between the first symmetry plane A1
and the second symmetry plane A2, wherein the second
curve C2 is obtainable by the formula
y=0.280632+1.0937x-10.604, where x and y are an ab-
scissa and an ordinate of an x-y coordinate system in the
second symmetry plane A2, respectively.
[0031] Fig. 5 is a sectional view of the reflector 100
according to the present invention at the opening. As can
be seen from the figure, the opening has a first butterfly’s
wing-shaped profile, wherein the first butterfly’s wing-
shaped profile comprises four third curves C3 symmet-
rical with respect to the first symmetry plane A1 and four
fourth curves C4 symmetrical with respect to the second
symmetry plane A2, wherein the third curves C3 and the
fourth curves C4 are spaced apart from each other and
are in a smooth transition. In addition, the third curve C3
is configured as a circular arc having a first predetermined
radius R1. The radius of the arc forming the third curve
is determined according to the design needs or according
to the profile of the butterfly’s wingtips of the butterfly’s
wing-shaped light spot to be formed. This can be simu-
lated through experiments so as to determine the ideal
first predetermined radius R1.
[0032] Fig. 6 is a cross-sectional view of the reflector
according to the present invention at the base plate 1.
As can be seen from the figure, the edge of the base
plate 1 has a second butterfly’s wing-shaped profile
which comprises four fifth curves C5 symmetrical with
respect to the first symmetry plane A1 and four sixth
curves C6 symmetrical with respect to the second sym-
metry plane A2, wherein the fifth curves C5 and the sixth
curves C6 are spaced apart from each other and are in
a smooth transition, wherein the fifth curve C5 is config-
ured as a circular arc having a second predetermined
radius R2, wherein the first predetermined radius R1 is
greater than or equal to the second predetermined radius
R2. In the design solution of the present invention, the
second predetermined radius R2 can also be determined

by experimental simulation results, so as to obtain an
ideal light spot, in conjunction with the first predetermined
radius R1.
[0033] The fourth curve C4 and the sixth curve C6 are
not specifically described herein, as the two curves are
actually curves which smoothly connect the third curves
C3 and smoothly connect the fifth curves C5, respective-
ly, and are curved towards the light source. The trend of
the two curves can be determined by experimental sim-
ulation.
[0034] Fig. 7 is a schematic diagram of optical path of
light reflected by the reflector 100 according to the
present invention. As can be clearly seen from the figure,
light from the light source 3 emerges towards the first
reflective surface, as the first region 21 of the first reflec-
tive surface has an expanding trend, which is significantly
larger than the second region 22, the opening in the first
region 21.has smaller blocking effect on the light, and
thereby, at least a portion of the light emerging at the
opening of the first region 21 forms the butterfly’s wingtip
regions of the butterfly’s wing-shaped light spot.
[0035] Fig. 8 is a diagram of light intensity distribution
of light reflected by the reflector 100 according to the
present invention. As can be seen from the figure, two
light spots having a butterfly’s wingtip-shaped profile pro-
vide sufficient illumination intensity and also provide suf-
ficient illumination intensity for the ground area illuminat-
ed.
[0036] The above is merely preferred embodiments of
the present invention but not to limit the present invention.
For the person skilled in the art, the present invention
may have various alterations and changes. Any altera-
tions, equivalent substitutions, improvements, within the
spirit and principle of the present invention, should be
covered in the protection scope of the present invention.

List of reference signs

[0037]

1 base plate
2 circumferential wall
21 first region
22 second region
3 light source
A1 first symmetry plane
A2 second symmetry plane
C1 first curve
C2 second curve
C3 third curve
C4 fourth curve
C5 fifth curve
C6 sixth curve
R1 first predetermined radius
R2 second predetermined radius
100 reflector
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Claims

1. A reflector (100) for an illuminating device, compris-
ing a base plate (1) and a circumferential wall (2)
extending from an edge of the base plate (1) in a
direction away from the base plate (1), the circum-
ferential wall defines a first reflective surface, char-
acterized in that, the first reflective surface has a
first butterfly’s wing-shaped profile in a cross section,
and the circumferential wall (2) extends from the
base plate (1) in an expanding manner.

2. The reflector (100) according to Claim 1, character-
ized in that, the base plate (1) has a second butter-
fly’s wing-shaped profile and defines a second re-
flective surface.

3. The reflector (100) according to Claim 1 or 2, char-
acterized in that, the circumferential wall (2) com-
prises four first regions (21) and four second regions
(22) connected between the first regions (21), where-
in the first regions (21) and the second regions (22)
are so configured that the circumferential wall (2)
has the first butterfly’s wing-shaped profile in a cross
section.

4. The reflector (100) according to Claim 3, character-
ized in that, the first reflective surface is configured
to be at least symmetrical with respect to two first
symmetry planes (A1) orthogonal to each other and
two second symmetry planes (A2) orthogonal to
each other, wherein the first symmetry plane (A1)
and the second symmetry plane (A2) are different
from each other.

5. The reflector (100) according to Claim 4, character-
ized in that, the first symmetry plane (A1) and the
second symmetry plane (A2) form an angle of 45°.

6. The reflector (100) according to Claim 4, character-
ized in that, the first region (21) and the first sym-
metry plane (A1) intersect to form a first curve (C1),
wherein the first curve (C1) is configured as a curve
curved towards an intersection line (OY) between
the first symmetry plane (A1) and the second sym-
metry plane (A2).

7. The reflector (100) according to Claim 6, character-
ized in that, the first curve (C1) is obtainable by the
formula y=-0.111132+5.1667x-27, where x and y
are an abscissa and an ordinate of an x-y coordinate
system in the first symmetry plane (A1), respectively.

8. The reflector (100) according to Claim 4, character-
ized in that, the second region (22) and the second
symmetry plane (A2) intersect to form a second
curve (C2), wherein the second curve (C2) is con-
figured as a curve curved away from the intersection

line (OY) between the first symmetry plane (A1) and
the second symmetry plane (A2).

9. The reflector (100) according to Claim 8, character-
ized in that, the second curve (C2) is obtainable by
the formula y=0.280632+1.0937x-10.604, where x
and y are an abscissa and an ordinate of an x-y co-
ordinate system in the second symmetry plane (A2),
respectively.

10. The reflector (100) according to Claim 4, character-
ized in that, the first butterfly’s wing-shaped profile
comprises four third curves (C3) symmetrical with
respect to the first symmetry plane (A1) and four
fourth curves (C4) symmetrical with respect to the
second symmetry plane (A2), wherein the third
curves (C3) and the fourth curves (C4) are spaced
apart from each other and are in a smooth transition.

11. The reflector (100) according to Claim 10, charac-
terized in that, the third curve (C3) is configured as
a circular arc having a first predetermined radius (R1).

12. The reflector (100) according to Claim 11, charac-
terized in that, the second butterfly’s wing-shaped
profile comprises four fifth curves (C5) symmetrical
with respect to the first symmetry plane (A1) and four
sixth curves (C6) symmetrical with respect to the
second symmetry plane (A2), wherein the fifth
curves (C5) and the sixth curves (C6) are spaced
apart from each other and are in a smooth transition.

13. The reflector (100) according to Claim 12, charac-
terized in that, the fifth curve (C5) is configured as
a circular arc having a second predetermined radius
(R2), wherein the first predetermined radius (R1) is
greater than or equal to the second predetermined
radius (R2).

14. The reflector (100) according to Claim 1 or 2, char-
acterized in that, the reflector (100) comprises a
base made from a metal or plastics, and a reflective
coating provided on the base.

15. The reflector (100) according to Claim 14, charac-
terized in that, the reflective coating is formed on
the base by a coating, plating or anodizing process.

16. An illuminating device, comprising a light source (3),
characterized in that, the illuminating device further
comprises a reflector (100) according to any of
Claims 1-15, wherein the light source is arranged at
a symmetry center (O) of the base plate (1) in an
accommodation cavity defined by the reflector (100).

17. The illuminating device according to Claim 16, char-
acterized in that, the light source (3) is an LED light
source.
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